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FLASHFLUX: Schematic of Current Uses
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FLASHFlux v3B Status

Continuing production with v3B (since August 2014)
— FLASHFIlux SSF available via CERES subsetter and ASDC 4-5 days latency

— FLASHFIux TISA available via CERES subsetter, ASDC and specialized
formats through POWER web portal (power.larc.nasa.gov) 5-6 days latency

Version 3B Validation
— Processed and compared to latest validation from BSRN, ARM & buoy

Flux Anomalies from the 2015-2016 (El Nino+)
— “State of Climate 2015” published
— Anomaly time series for global and Pacific regions => tomorrow’s talk

Applied Science Usage: Expansion to GIS
— Agricultural and Energy usage showed continued growth since May (550+
users, 73,000+ orders per, 10+ GB per month) => New web site coming

— Expanded efforts to serve CERES using GIS tools for FLASHFlux and
SYN1Deg; New web services being developed

— Data sets now available via OPeNDAP
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€& ssF sw validation: 7/2015 - 6/2016

Version 3B Aqua & Terra SSF Comparison
. 201507-201606 All-Sky (BSRN only; hour averages)
. ‘ ’
All site . ek Ensemble Bias RMS
_ "1 ensemble . -aES Type (W m?) | (Wm?2)
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o 600 -
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@ ssF sw validation: 7/2015 - 6/2016

Version 3B Aqua & Terra SSF Comparison

s 201507-201606 Clear-Sky (BSRN only; minute averages)

1000 All site Ensemble Bias RMS
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@ sSF Lw validation: 7/2015 - 6/2016

Version 3B Aqua & Terra SSF Comparison
201507-201606 All-Sky (BSRN only; minute averages)
600
All site Ensemble RMS
- ™1 ensemble Type (W m2)
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@ ssFLw validation: 7/2015 - 6/2016

Version 3B Aqua & Terra SSF Comparison
201507-201606 Clear-Sky (BSRN only; minute averages)
600
All site o Ensemble RMS
~ ™1 ensemble Type (W m-2)
S o - All Obs 83 156 3073 0.98
3 Continental ~ -86 151 1413 0.96
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2 ool Desert -13.2  20.7 678 0.90
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> : N =3073
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. RMS = 15.6 W m™2
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Ground Measured DLF (W m?) FLASHFIux uses the GMAO
1 m2-10 g 11-20 @ 21-40 @ 41-60 [ > 60 FPIT NRT operational analysis
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@ FLASHFIux TISA Available Via Subsetter

000 < @ ceres-tool.larc.nasa.gov ¢ o 0 () |
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€ FLASHFIux TISA Via Subsetter

&2 09 - October - 2016 &
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Lat,Lon: (61.79, 209.40) Value = 79.368 Surface Net Shortwave Flux - All-sky (W m-2)
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Min/Max Values: |0 - |360 replot
Number of colors: [~ reset

Save Data as ASCII File Save Image as PNG Save Image as GeoTIF

Histogram

Time series of fluxes following Hurricane Matthew
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€ TISA sw validation: 7/2015- 6/2016

Version 3B
201507-201606

Daily Averaged TISA Comparison
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@ TISA sw validation: 7/2015 —6/2016

SURFACE SW Down Bias
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@ TISA sw validation: 7/2015 -6/2016

SURFACE SW Down RMS
90N

60N 1

30N 4

EQ 1

308S ~

60S -

90S

10/19/2016 CERES Science Team Meeting

12



@ Recent LW Validation: 7/2015 —6/2016

Version 3B
201507-201606 Daily Averaged TISA Comparison
500
HENER

~ 0 ensemble Il-;" Type (W m=2) | (W m?2)
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@ Recent LW Validation: 7/2015 —6/2016

SURFACE LW Down Bias
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@ Recent LW Validation: 7/2015 —6/2016
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€ state of Climate 2015 Results

STATE OF THE CLIMATE
IN 2015

Special Supplement to the
Bulletin of the American Meteorological Society
Vol. 97, No. 8, August 2016

- — CERES EBAF Ed2.8 — CERES FLASHFIux
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2000 2002 2004 2006 2008 2010 2012 2014 2016

Global-annual Mean | Global-annual Mean 2015 Anomaly L
) , , Interannual variability
Difference Difference (relative to (2001 to 2014)
(2015 minus 2013) (2015 minus 2014) climatology) W
(Wm? (Wm?) (Wm?) (
OLR +0.30 +0.15 +0.30 +0.50
TSl +0.05 +0.05 +0.10 10.20
RSW -0.75 -0.45 -0.55 $0.40
Net +0.50 +0.40 +0.35 +0.65

Global monthly mean
deseasonalized anomalies
produced by merging
datasets from CERES
EBAF TOA Ed2.8 and
CERES FLASHFIux
product. The FLASHFIux
data have been
normalized to the EBAF
data using TOA fluxes
from both datasets for the
six-year period from
January 2009 through
December 2014.

The 2015 Reflected Shortwave
anomaly is 0.15 Wm-2 larger

than 2-sigma Interannual
variability (2001 to 2014).

Stackhouse et al., 2016: Earth Radiation Budget [in "State of the Climate in 2015"]. BAMS, 97 (8), S37-S38. 16



@ State of Climate 2015 Results
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Fic. 3.11. (a) Surface heat flux (Q__) anomalies for 2015 relative to a 5-year
(2010-14) mean. Positive values denote ocean heat gain. Panels (b), (c), and (d)
are the 2015-2014 anomaly tendencies for Q__, surface radiation (SW+LW),
and turbulent heat fluxes (LH+SH), respectively. Positive anomalies denote
that the ocean gained more heat in 2015 than in 2014. LH+SH are produced
by the OAFlux high-resolution satellite-based analysis, and SW+LW by the
NASA FLASHFlux project.

Yu et al., 2016: Earth
Radiation Budget [in
"State of the Climate
in 2015"]. BAMS, 97
(8), S74-S80.

WHOI OAflux Latent &
Sensible Heat fluxes +
CERES FLASHFIlux
year-to-year difference
for radiative fluxes
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@ Extending Deseasonalized Anomalies

Timeseries of Anomalies "— Emitted LW" (Monthly) Jan May Sept
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Globally averaged EBAF and normalized FLASHFlux deseasonalized monthly
anomalies relative to EBAF climatology extended to September 2016.
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@ Enhancing Data Discovery Points

DATA ACCESS
VIEWER

Download, Interact,
analyze and visualize
data in a responsive web
mapping application on
desktop and mobile
platforms.

OO

WEB DATA
SERVICES

Consume data into your
applications and code
using ArcGIS Image
Services, Web Mapping
Services, REST API,
OPeNDAP.

Website is a
Responsive Platform
for Desktop, Tablet,
and Smartphone

WEB PROCESSING
SERVICES

Utilize our ArcGIS
GeoProcessing Services
and/or OGC Web
Processing Services for
direct access and
analysis of data.

DOWNLOADABLE
TOOLS & CODE

Download the POWER
ArcGIS Toolbox and
ArcGlIS Raster Function
Templates for analytical
and data accessibility
capabilities.

P--WER

POWER Website

serves as a
platform for
discovery of
multiple data
access points

10/19/2016
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Enhancing Data Access Points

*Iltems to be initially released in POWER soft open

—

P--WER

Data Access Viewer*

Web Data Services

— ArcGIS Image Services
-  OGC Web Map

Services
— OPeNDAP*

Web Processing

Services

— ArcGIS GP Services*
— OGC Web Processing

Services

Downloadable Tools/

Code

— ArcGIS Toolbox*
— ArcGIS Raster Function

Templates

— ArcGIS Custom
WebApp Builder

Widgets

Action: OAP2) Object | Show Melp P WER
DataURL: i FOVRACOGHATH

Daily Data Tables

Global Attrbutes:

*:

Al time daily time

Custom
Variables: | / We bAp p Jugh near real-time,

Jugh near real-time,

rp—r———— W|dgets 172" longitude grid.
ArcGIS REST Sarvices Diractory
Home > services > pewer > POWER_DallyTimeSeriesBylocation v102 (GPServer) > Dalty.

Ottawa Montreal 1. Enter Lat/Long or Add a Point to the Map
South: 9010 0 | North: 0to 90 | West: -180t0 0 | East: 0 to 180

Execute Task (Daily Time Series By Location)

Wateude -
(GPstrng)
Data Access [} 3740599 (ecimal Degres)
Longtuse
(GPString) .
Viewer m -76.5615 (Decimal Degrees)
Start Dara
(GPser
1 0
~ ArcGISGP
an | (G5 S . (- 2, Select Parameter(s) and Date(s)
ervice N
Poram
(o Start  01/01/1983 (w0
ssoves | Options: End 02/05/1983 (MDD
Output Spatial Reference:
Process Spatsl Reference Mo
R LD = Insolation On Horizontal Surface
Retumi T @ hine Havana Downward Longwave Radiative Flux
T format Wi Top-of-Atmosphere Insolation
Temperature at 2 Meters
p;:f Minimum Temperature at 2 Meters
Daly Time Series By " Maximum Temperature at 2 Meters
Location - o -

ArcGIS Image

ArcGIS Services

Toolbox

ng with limited capabilities:= @« =

10/19/2016
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@ Enabling Data Usage Applications

Visualization & Analysis P WER

— Panoply

NetCDF, OPeNDAP

— Esri ArcGIS Suite

NetCDF, OPeNDAP, ArcGIS Image Services,

Prediction Of Worldwide Energy Resource

Programming

ArcGIS GP Servic_:es, ArcGIS Toolbox, ° Python
GeoTIFF, Shapefile - Esri ArcGIS for Python AP, ArcGIS Image Service
— MatLab REST Endpoint, ArcGIS Toolbox Functions, OPeNDAP,
. Netcdf, OPeNDAP, GeoTiff ﬁrecig::?FGP Services, JSON, CSV, Shapefile, GeoTIFF,
- QGIS - JavaScript
*  OGC Web Map Service, OGC Web Process « Esri ArcGIS For JavaScript API, ArcGIS Image
Service, GeoTIFF Services, ArcGIS GP Services, JSON, CSV
— DSSAT * Microsoft NET
+ ICASA * ArcGIS Runtime SDK for .NET, ArcGIS Image Services,
. ArcGIS GP Services, JSON, CSV
— HDFView
NetCDF
— Microsoft Office - *f” |
. CsV, ASCll esri & 3 4 MATLAB
— R Statistics Javaseript
 NetCDF, CSV

— ERDAS Imagine

NetCDf, GeoTiff

FOUNDATION

NET python  TheHDF Group
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@ Progress Toward CERES GIS Support

© O O [ Folder: ceres x VR

\ )}

<« C' [ https://dev-asdc-arcgis.larc.nasa.gov/server/rest/services/ceres

ArcGIS REST Services Directory

Home > services > ceres

JSON | SOAP

Published CERES SYN1DEG Image

Folder: ceres Services In Development Environment

Current Version: 10.4

View Footprints In: ArcGIS Online map viewer

Services:

e ceres/arcgis arcgis CERES SYNldegDayEd3A sfc comp Iw down all daily (ImageServer)

e ceres/arcgis arcgis CERES SYNldegDayEd3A sfc comp sw down all daily (ImageServer)
e ceres/arcgis arcgis CERES SYNldegDayEd3A sfc comp sw down clr daily (ImageServer)
e ceres/arcgis arcgis CERES SYNldegDayEd3A toa comp sw down all daily (ImageServer)

Supported Interfaces: REST SOAP Sitemap Geo Sitemap
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@/ Current v3B Production System

FLASHFlux
Processing Stream

»
>

—/

PGE Output

PGE Input

e
FLASH
Grid Hourly
4.2P1

Legend
MOA (SS1)

Clouds (SS2)

Instantaneous Fluxes (SS3)

Time and Space gridding (S54)

il

Time and Space averaging (SS5)
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@/ Planned v4A Production System (Jan ‘17)

| Update for FLASHFlux
. Ed 4 using Processing Stream
' FPIT

_______________

A\
1
I

PGE Output

PGE Input

o o ——

Grid Hourly

4.2P1
|
Update for : Levend
Ed 4 SSF , MOA (551)
_________ ’ Clouds (552)

Instantaneous Fluxes (SS3)

Time and Space gridding (S54)

il

Time and Space averaging (SS5)
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@/ FF Future Production System

| Update for FLASHFlux
. Ed 4 using Processing Stream
' FPIT

A\
1
I

PGE Output

PGE Input
e —
| /" FLASH
Grid Hourly

I
I
I

I

I
' Update for : Legend
'\ Ed 4 SSF , MOA (S51)
’ Clouds (552)

Instantaneous Fluxes (SS3)

Time and Space gridding (S54)

il

Time and Space averaging (SS5)
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Summary and Conclusions

FLASHFIlux 3B
— Continuing production and validation for v3B; surface site validation
— 2015-2016 El Nino related anomalies extended

FLASHFIux Applications:
— Continued growth of usage of FLASHFIux through POWER project

— Developing new web site featuring GIS tools for CERES/FF/POWER and
with ASDC to raise discoverability and accessibility

FLASHFIlux publications:
— 2015 SotC reports published
— Future papers: FLASHFlux TISA applications & NASA Energy

Future Versions

— Developing v4A by migrated CERES Ed 4 Clouds (collection 6) and
Inversion; must adapt current FF TISA => operational by January ‘17
— Longer-term Upgrades (Spring ‘17):
* Adopt FTIP aerosol assimilation
* Assess & adapt CERES TSI to FLASHFIux TISA

10/19/2016 CERES Science Team Meeting
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FLASHFlux Web Sites:

http://[flashflux.larc.nasa.gov

10/19/2016

CERES Science Team Meeting
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Extras

10/19/2016
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@’ FLASHFIux Near Future Updates

 Upgrade to CERES Ed 4 subsystems underway

— Meteorological input migration from GEOS 5.9.1 to 5.12.4 => the
replacement of FP-IT

— Upgrade Ed 4 Clouds with MODIS Collection 6 inputs
— Upgrade to Ed 4 Inversion
— Upgrade to FF TISA to support Ed 4 formatted inputs

« Advance Web based GIS services

— New POWER web site to enhance data access and usage with
GIS web and image services

— Migrate FLASHFIlux datasets to POWER and eventually EBAF/
SYN1Deg

* Build Compatibility with CERES TSI
— Assess & adapt CERES TSI for FLASHFIlux global fluxes
— Build capability for GEO processing

10/19/2016 CERES Science Team Meeting
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SSE-GIS Beta v1.0.3

[ ] ® < dev-asdc-arcgis.larc.nasa.gov (¢ t a

POWER Surface meteorology and Solar Energy (SSE) aF

° N e a ri n g p u b I i C re | e a S e Q POWER Surface meteorology and Solar Energy (SSE) N kK d 2
(e | Criomein -+ 5]
of SSE-GIS | i

Surface meteorology and
§4 | Solar Energy (SSE) - Web
Y Mapping Application

* Provides users an
opportunity interact

W|th t| me Serie S data Mopming Appicaton omtans govspatay endbed soar
sets of energy related

Edmonton

Calgary

meteorology and cloud related parameters formulated for
assessing and designing renewable energy systems.

If you have any comments or questions, please do not
hesitate to contact us at power-project@Iists.nasa.gov

data sets using web

Seattle Data Download:

The current data layers are available for download in
GeoTIFF and ASCII formats using the Data Download

.
based GIS services
widget.
f rom E S R I Detroit Boston Map Widgets:
See various widgets for mapping and analysis tools.
. Denver
e Services are hosted S 2 e parameterseetont it tows you o
easily select, view, and analyze SSE Global Data sets.
fro I I I AS D C S e rve rS Los Angeles Atlanta i - The 'Download' widget allows you to access and
Dallas download the raster GeoTIFF and ASCI files.
H | fr—
b Se rS Ca n I S p ay A 5 - The 'Data Tables' widget provides tables of SSE ]
data set parameters for a single site. 1
.
maps, work with o
3y 0O -The 'Regional Data Subset' widget provides tables

Havana of SSE data set parameters for a region.
. .
multiple layers, obtain &
) Mexico santy 55 - The 'Daily Averaged Data' widget allows users to
Gty 20 access daily averaged data for specific date ranges and

s |
DoeminGe parameters. |

data tables and geotiff

» - The 'Interannual Variability' widget provides tables |
of SSE monthly and annual averages by year and for a |
les o € parameiters - | coveeorvear !

. B - The 'Print' widget connects the web application with
Paramaribo a printing service to allow the current map to print.

Bogota

o - The 'Information' widget contains additional

§9Eﬁ' L_—l 55.552 -107.918 Degrees Quito information on SSE projects and datasets.
Esri, HERE, DeLorme, NGA, USGS | Predicl |
Wigiiau =
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Using ArcGIS To Enhance Applied
Science Usage of Data Products

% EARTHDATA Data Discovery ~ DAACs ~ Community ~ Science Disciplines + d

HOME GALLERY MAP SCENE GROUPS MY CONTENT MY ORGANIZATION 8 Jas..v Q

ASDC Geospatial Portal

1027 AM

Featured Maps and Apps

& asdc-arcgis.larc.nasa.gov

[
Q POWER Surface meteorology and Solar Energy (SSE) g

Parameter Solection

Choose a Parameter and Month

22 Year
'Y Climatologies
A% clmage Service

Daily Average
Parameters
Arclmage Service

Parameter:

(

Month:

POWER SSE
Web Mapping Application

Global Horizontal Radiation - January

Value: 2.25 (kWh/Mz2/day)

(——

Prediction rldviide Energy Resource
Surface meteorology and Solar Energy v.6 Surface meteorology and Solar Energy v.7

rce Prediction Of Worldvade Energy Resourc

About: 22 Year average of Global
Horizontal Radiation for the month of
N January, averaged from July 1983 - June

22 Year Averages of Surface Daily Averaged Surface POWER SSE Web App R Gtk map for data s values by locaton
Meteorology and Solar Meteorology and Solar 5
efinition: Amount of electromagnetic Parameter Properties
nergy (solar radiation) incident on the B . ¢ somatenty on map, e
T —. SN face of the earth. Also referred to as e
N stal or global solar radiation.
& asdc-arcgis.larc.nasa.gov ¢ Opacity R S
The Atmospheric Science Data Center (ASDC) at NASA Langley Research Center is responsible for the processing, a o s s QB
=

NASA Earth science data in the areas of radiation budget, clouds, aerosols, and tropospheric chemistry. A - i WAy
Bogots

Global Horizontal Radiation: Amount o dleclromagneic
energy (solar radiation) incidont on the surface o the carth.
The Data Center was established in 1991 to support the Earth Observing System (EOS) as part of NASA's Earth Sci s e a5l o gl sls o
Global Change Research Program, and is one of several Distributed Active Archive Centers (DAACs) sponsored by N

Observing System Data and Information System (EOSDIS). Move mouse to get coordinates

Esri, DeLorme. NGA, USGS

Parameter

<

-] GEOPLATFORM.gov

= JATA.GOV
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@/ Enhancing Applied Science
Usage with ArcGIS

ArcGIS Capabilities Technologies
High quality viewing (Desktop/ e Esri ArcGIS Server & Portal
Mobile) and printing « OPeNDAP

« Data Extraction/Subsetting => « PostgreSQL & PostGIS
Python code to support a variety .
of data formats from ASCII, Connectivity
to .netCDF, to geoTIF « Climate.gov

« Simultaneous Dataset * GEOSS (AIP-8)

Visualization (Swiping)
* Temporal Visualization (time

slider) K//4
« Custom Color Ramps ] | LS (e

« Pixel/Attribute Value
|dentification at Selected - Modals/Charts
Location /I ' .
« Python code to support s
computation of on-the-fly el akile Anas m&gw

parameter computation
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Progress Toward CERES GIS Support

Published four CERES SYN1DEG ArcGIS Image Services in the development
environment. Allows users to 1) access the data via a REST endpoint/protocols,
via JSON REST response, 2) utilize online web mapping application development
tools via the ArcGIS API for JavaScript, 3) consume the services directly into
ArcGIS Desktop and custom applications for further visualization and analysis.
Data served directly from the CERES SYN1Deg Native NetCDFs:

« SFC COMP LW DOWN ALL DAILY

« SFC COMP SW DOWN ALL DAILY

SFC COMP SW DOWN CLR DAILY

« TOA COMP SW DOWN ALL DAILY
The 2 systems purchased by CERES have had systems software installed and
are integrated into the WebRA production environment. Each server has 2 Intel
Xeon E5-2643 v3 Processors (20M cache, 3.40 Ghz, 6 cores), 2.4TB of storage,
256 GB RAM (DDR4-2133MHz).
A process was developed for integrating the machines into the production
architecture for dedicated hosting of geospatial web services for CERES data
products.
These systems will be added to the ArcGIS cluster for dedicated hosting of
CERES data product geospatial web services.
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